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(57) [^Abstract]] 

Ksubject2 There is provided a diffractive optical 
element which can be manufactured with ease and which is 
capable of effectively preventing generation of flare, 
ghost or the like by lessening the waveform-dependency of 
the diffraction efficiency. 

[[Means for Solution}] The diffractive optical element 
comprises first, second and third areas (11, 12, 13) 
which are serially layered closely or adjacently to each 
other, a first relief pattern (21) formed at a boundary 
surface between the first and second areas (11, 12) , and 
a second relief pattern (22) formed at a boundary surface 
between the second and third areas (12, 13) , and is 
characterized in that the first, second and third areas 

(11, 12, 13) are made from respective different materials 
which are substantially transparent with respect to 
wavelengths of light to be used, and that the first and 
second relief patterns (21, 22) have respective different 
groove depths (di and d2) at the substantially same pitch 
distribution and the mutually corresponding portions of 
the first and second relief patterns are arranged 
adjacent to each other. 
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[0 04 7] H4tt, reoHlfiW^iSlfiltlT^^X^te 
t^t, (6) Xt^ibtl^An^, (7) 5£-C^;t 

L a L 1 4 (* 1 10 1) i«*MRffl<t«HB (* 

2CDffiJ$10 2) ir^BSf^HAii! tt, L a L 1 4 <D 

t^it, mftmmkmm (»2©««io2) 

*^-f h 3(^i*10 3) £<0JB#f*3!An2 

[004 8] r^^UEW-ett. IH 4 CO A n l jS&XfA n 
An! ^^SSrjB&fc^J: 5*^offi<DaSrS 

a/t?v*s<e>-c, (i 2) s;T?s*ufc®*f*lio^N 30 

(A) tt«^<0Jt»Pl^o-C*»P-r5- 
irt^ftSo L/c^oT, (9) iKO^a^gLlxS Att, 

*OEI»i':'XfcoflM®IH^^ 

^te^^III^vXc^ 40 
L/ct>GDT\ jgft ^ = 5 1 0 n mt 1 ^0^*^** 
ir#5<fc LaLl40lSl:/i/-X/^-yS: 

[0 0 5 0] BI6fi. Bl5(c^bfcfflfflfii|iB^ififitt# 
Hj»*5<tVfiftj»tt, BlS^t&^iiaiSt^Sr^o (16 



[0 0 5 1 ] rcoj;9tc. r<D*ffi#(U:J;£0lJT^X 

[0 0 5 2] **3, 12 5*5 J: VI2 6 iCfybixZ <t 5 
rcoHlifi0S"Ctt, l UclHlSfS(i*36 s l 0 0%i*SJ:5{- 
*S>fk;Lfci&ft£, Wl^ilit^Ltfe^o C 

fil±5 10nmti)5^ wOHiS0iJt^5 5 0 n m"C 
[0 0 5 3] r^HlfiWfcjSV^Ttt, El$r«[|*tf>S£Jitfe 

o*ra8tei-*tu -r 5 ± i o%j^f*jo& 

^^Oit^lCfS, 4 00nm-7 0 0nmit6O^ 

[0 0 5 4] S&t^ r<7>*tt«^J;^tf. I2 0g« 
1 0 2**^*«ft»aiSr 1 t>oT«*UfcO'C, *1, 
^2C0l^y— 7s<9 — >2 0 1, 2 0 2Sr s ^fo^tlW, 
1, 130^10 1, 1 0 3{£g"J*^fi!cU 

[0 0 5 5] #*3, ^^5Mtts 120^10 2^ 

**H»«< b»ag £ o r 5 t-* t> * # ^ , 

J: J&ftfcte, 12^10 2^7^^^^™ 

[0 0 5 6] ^1, l2WU!J-7^^-y20 

1, 2 0 2SrflS"9-&t?ii:5{cfcfcoTfL ^1, ^ 2 

u-y — ;7^— >-2 01, 20 2 c^otMts^r 

#-^2oi, 2 0 2^4:i^t?)Ci:(ai9, -e 
[0057] la 7 ^i %mm<D^mm^^ir \><ox 

3, 3 04£O^, — ^C0«ffi3 0 3 SrlE^^Sf^l^^r 



(9) 
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T?fcS 0 **5, £835 3 0 3, 3 0 4l-ft ^tl^tlRltf 

[0 0 5 8] a^SEJfr^vXfe J; tut El4ff^ffit-<t 
S v< 7 — i £ 5 V - £ CO m^(Ds< V — *^ 

£ffl««Uflfc±5'*!7-£ft Kg^tfe (Ty<*) *s 

3, 3 0 4C0JSJff^co^^-^Ste$^r^-i:{-J: t 9x 2 

[0 0 5 9] ^(D^m(Dm2mMm^^irh(D 
"C&5 0 COlllfcfllft SifiM<z>III*r u^X«r*i-fcO 
T% ft 1 1 0 4 £ ttte^»^7 y*3R»BB* 

>f (nd=l. 34149, vd = 93. 8) 

Sr. ft 2 (Dm^L 105^ Ltf^iSftffi ( n d = 20 
1. 52, v d = 5 1 . 8) ^ S3 (DW$L 106^1 
t/fy^-W h (nd=l. 58, vd = 30. 

5) ztih&mikmm-tz>o m 

1 1 0 4 1 1 2 ©g« 1 0 5 t OftlH, *5±t* 

m 2 i o 5 1 ft 3 io6t <on$?*ma^ 
3*5«ttf«2<oi/y-7/^-y2 0 4^ ftiouy 

— 7^^ — ^2 0 3(DmUh%2(DUy— 7s<# — V2 
[0 0 6 0] ftl, $2OU!)-7^-y2 0 3, 2 30 

tcSte Ufc«iSi: It, SSI = 5 5 0 nmfl ZfcEl^f 
&3&5ot\ Il(Z)I/!J-7/^-y2 0 3OlS^d 1 

»7^-y2 0 3«Jd 1 dj --9. 20 
itm, l2Ouy-7/^-y2 0 4«$d 2 Sr, 
d 2 =17. 8 4MmtLT, ±ffi (10) St^iL 40 

ICffifS 2o(0«ffi3 0 SfcitfS 0 6ft it^^Ftfi 
tit, ^ffiSiiteKttBSii:^- h^rSS-Tc 
[0 0 6 11 09ft rcoHSS^(licJ:S[E]W^^X^^o 
l^T, (6) St^ibixSAn^ (7) at-4x.b 

10 4) £#**fflHfc»l» (S2«i0 5) ir^ffi 

Jf^iAn! , *3ctt^*^j»fl!'fk«flB (ft 2 <Offi« 1 0 
5) ktfyX—tiS** b (S3O««10 6) irOgtff 50 



^An 2 ft ±»UfcH*r*^*:/hBB«*^, ttl: 

*0|H«l31ft50-e, 3oJ;{/An 2 It i t>M« 

[0 0 6 2] roHJtefcl-Cft aAn 2 0*:#£ («S*t 

ft) as, An x (*&*t«D 
<7>fit<OaSr51A/"es9:5£LT&5^T\ (12) 
LfcJH0r*3itf>J«N (A) <£>«ft##lt $L&X<DmiN 
fcf|£o"C*tan-r5J:pfcft5. U:^oT, (9) *<?D 
#S«;rS*L5Aft -<z>JB#t*M<z>3Sn U) -eft^ie 

[0 0 6 3] Hi Oft wOlllfifiritcictSlplSfu^X 
^^c7)@^u^X^co[Hl^^coKS^##tt4rH: 
«UT*i-t^"Cfc5o EI 1 0 {cjoV^T, H^fi^co* 
JSWwctaiHl^fuvXfiOii^S:, flfcRttlM h^yX^co 
S«tcXu-XX^->-Sr?FMU^^*0[HlJFfu>'X 

(*ig<t:igft l-510nm) (Dm^^^tl^^Tjk LT 
1^5. ai0^bB5)WJ:5l^ rcDjiJfcWei^lH] 
JfWVXt^ittft t^^O^cO^ltKb-ClHltFf^COK 
fifths* fctoTfiSft-ttiES^T^S r 36Sto^5o 

[0 0 6 4] ^coj:9f-, r^llJSW-iixft ^SU^ 

36^*fc»atiBffli-5ri:^-e#So ftl> * 

3©S«1 0 4, 1 0 6 ^^fy^tt^toTi 
/£bfc<DT% ftl, 82(Ouy-7/^-y2 0 3, 2 

ft 2 coffin 1 0 5 Sr*^j»«-fk»IBSr fc o Tift* L 
T^5<7)T\ ftl, f 3(Offi«l 04, 1 0 6l:»*l 
fcSl, $2(Ol/y-7X^-y2 0 3, 2 0 4 ^51 

[0 0 6 5] Hi 1ft ro«WOft3Hlfi^JS:^"t"t 
cdt*&So roSllfeWfi, 2**S^0*f ^vx^f 

^OT% MSJfc**bfc*l f ft2, »3O««10 1, 
1 0 2, 1 0 3fi N ft 1 ^Jfe^JtctettairlRlCttWSrt 
ot«)St^ 0 i-ftto^, *1©M10 1«:^7» 
^)t?^7^LaL14 (nd- 1. 6 9 6 8, vd = 
5 5. 5) T% ft2C0^«l 0 2 Sr**M»«ft»JlB (n 
d = l. 52, vd = 52) T% ^3(7)^103^* 
y^7— h (nd = l. 58, vd-30. 5) "C 
Mt6 0 Sfc. ft 1 OSB^l 0 1 ^$2(Dffl«l 0 2 
<tO^E, *Jj;tJ ! a2^S«10 2t«3(Og«10 
3fcfi0*||LiB^it ^L^b 0 ^^^$:W-r5ftlcOU 
D-7/^-y2 0 5*iJ:0 5 i20U'y-7/^->'2 
06£. ftlCOUy— — >2 0 5CDm%$tW$2<D 



(10) 
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[0066] ^1, 12^)1/^-7/^-^2 0 5, 2 

0 6lt gr^uyXftffl^oJ:p^ ^fcTs^EM 
It, l = 6 0 0 n m"C± 1 #cEIlFr8b*J& s **: i: * 

m 0 {ni(A) -n s (A) } -Ha 



a (A) = 



<ni< Ao)-ru(A 0 )} + a {n*( A 0 )-n 9 ( A 0 )} 



4. 0 2 /xnu l2^U!i- -7'*9 — V2 0 6G9f&ilg£ 
d 2 d 2 = 7. 03^mt IT, JilS (10) i£T* 

2 0(^)1813 0 7^oJ;^3 0 8tt, tfci: 

[0 0 6 7] rcO|lig0iJ(^*5^T, ± 1 JWSWSJb**** 

*i:*Si#<0, ±IE (9) ^iffiS-rsffiffifiWIi, 

l«2 0] 

{112(A) -n s (A) ) A 0 

(1 8) 



r sin (m * / 2 ) 

= i ° COS 7L ( 

1 mn/2 

t4x.5)ti5o -HIS (18) ^-e*$tt5ffifflSffitt, 
(9) S;-e*Stt5ffitB««B^, Mi/2»ot 

[0 0 6 8] 01 2 f*. ^OUSE^iJtCi^lHlSf U^XCD 20 

± lftig^a^ottftftffwttSr^i-to-T?, (is) 
□tsr (19) stcigffli.fciessr^i-to-efcSo mi 

sr. fiSHfiL a l i 4<Dttn&mcmmiLm&i L $:mf& 

L.fciS*<75HI*f^^X (*®<t:&*A = 5 1 Onm) <£> 

[0 0 6 9] JWJi, »1 — 3^1609^*3V^, »1, m 
[00 7 0] @13ll r^^4lW]^/Ttt) 

©-cfcSo rcomaMfi^ aisa^iajf i/vx^-rt) 

CQT\ ^KDffi^l 07t LTT^ V/lsffiffi (n d= 40 
1. 49, v d = 5 7. 7) ^2C0ljgi$l 0 8 £ L 

t^U^-^W h (nd=l. 58, vd-30. 

5) ^^ti^fnm^\ ^frb*m?kmm-rz>o » 

3<^ffl«tt % BEIlItff^^X!6SK36^5#HSl, nm±l* 
Q%Lk~tZ> 0 SlO«107il2^108^ 
##B5, »J;VJB2^««i 0 8 k&tS.k<D9tnmz 

2 0 7, *3 < tU ! »2(Dl/!J-7/^-y2 0 8S:, ^1 

oi/y-7/^-y2 o 7<©HSfPt»2 0uy — 

-V2 0 8 0j£«4:*s«-rSJ: iJ^ix-Ptt^fiK-rSo 50 



[*2 1] 
m 



a 



) 



(1 9) 



[0 0 7 1] Si, S2ouy-7/^-y2 0 7, 2 

-t&tmzs &mm&mmmw:b it, &g^ = 55o 

2 0 7CD*g$££ d ! S:. d! =15. 16/iin, $2(0 
l/y-7/^»y2 0 8<7)^$d 2 d 2 =3. 3 
4 m m <b LT, _h|E (10) i^36»Lfe^7^-^a 
£ x a s= 0. 2 2 fci-So 
[0 0 7 2] rcDHll6«"e»4, US 3 rO[H]#f 

$ff^£rl i: LT^£c0T\ ±5B Lfc3iiS#I<£>4§^ k mm 

^^*16«-ett. *3<D«#<Dffl£r**s 
IB 2 coffin 1 0 8 £»3<Offi«£cDS#T*fl 
An 2 j&H-#*#*«£:fc?K * 2 <D u y 
2 0 8(Of»8BSd 2 Srittt»a<-*-ari!5St?#«« r 

tt^io, igw^^xsrio^ai^-etsio-e, uy — 
7/<* - y<^) if y f t J; 0 ^ S < 1 5 - t # f# 5d 
[0 0 7 3] H4(t ZL<DMMM\c£Z>m$ri>'>'X 

t. «*oiaw^^xt(oiEi»»*ottft*#^*it 
KUt*tt)©tfc5o EI 1 4tc3o^-c, H«iircQH 
JfiWH-^Siajf^^Xioa^S:. Wu»W:T^ y/u*K^ 

^u— xx^-v^ff^uyt^^iHitFft-^x 

SSA = 510nm) Ol^ttl/^o @14^b 

[00 74] 01 5ft ^CO^P^CO^smte^Sr^i-t 

T% m 1 ^»M*l 1 1 k LT&JRTVU^ (A 1 ) Sr. % 
2(Og«l 1 2tlt*y^-W h (nd = l. 5 
8, vd = 30. 5) * % m3(7?ffli^l 1 3 k LTT ^ 
y (n d = 1 - 49, vd = 57. 7) Sr^n^f 

ttfflv\ wix6«:W*a«'r5 0 ifc, f l«l l 



1 2 km3<Dm*&i i 3to«ffBlcii, apb^tfs/?- 
MSrtt6$10l/y-7/^-y2 1 1*3 J; 1**2 
Ol/y-7/^-y2 12iS:, il(^)l/!j»7^^y 

2 l l <DMUbW±2<nuy — y/<9 — v2 l 2coE§Pi: 
^Sl/^ffi«^*l^tfJ:5t-, "T*;b*>*l, S2W 
l/!)-7/^-y2 11,21 2 comnSd 3 jftS^aHli: 

[0 0 7 5] gl, $2^l/!i-7^-y2 11,2 

fttLT, SIA - 5 5 0 nmM*3#5 1 2fc@0f3b*j6 s 

-eti, f iouy-7/^-y2 i i<d^^$ d t 

&l ==0. 5 3 Mm, |2(Dl/!l-7/^-V2 1 2 CO 
ft^^d 2 d 2 =6. 04^mtlt, _b|E (1 
0) *"C3t«ILfc^7P«— ^ aSr, a=ll. 4 0fct 

•So 

[0 0 7 6J rcOlelifr&^-J-fc^-ai, ^1 Office 1 1 
T\ A*tffi3 1 l*»e>A*tLfc*l4, ^l©wy-7/< 20 

*^K:|3»*3III^*ro*ft«S#l::ov*-Ctt. JiiBLfc 

(id a-crat5ri:*-e#5. a 

tt«*g«r*H- (9) ^(c^v-C, 1 tf>W«<£>JB#r*£ 

[0 0 7 7] rOHJ£01J^<tn(i, a^*jg(^^-T-5 30 
rir^it), IS 2 rofp?i«£ 1 1 2 **Mti-a 

<nw&\ i 3£«/&i-st* y/p«faBt©®*f*i6«p« 
19, (id sc-e*sn*:ffi«js««)fte*#*sfi«$ 

[0 0 7 8] il 6li s r©Hife0iJJcJ;5S*tS!lHl*f*& 

OSttMT'l-'— Xt&^f (SigflSigfi X = 5 1 Onm) CD 
*&-&*^LTV>5„ HI 6*»f>^f>*»/£«t rwH 

[0 0 7 9] f+l&fi 

l. fS*^lia«tW[eI©f3t^T-l^*3^X, mJlE^r, 
IS 2 js Xxm 3 ©^^^WJii^tSMClSf* 
Sr. n x (A.) . n 2 U) *5 <fcl>*n 3 ( X ) H, BuIES? 1 

d 1 *5±r/d 2 , -tfUbtfJtfcSr, a = d 2 /d 1 iLT, 50 
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[f2 2] AN (A) = UiU) -n 2 U) } +a 
U 2 U) -n 3 U) } 

[ft 2 3] 

| AN ( A 2 ) I >l AN ) | > 0 ; X 2 > X x 

fct'L, X l : ffiffl-TS^fcco&ft^coM&SiScDfeg 

2. »*3Sl, 2*7t{4 3f5ttO|Elt»f^^ J ?-ic*3V> 

*3 i wm 2 <d u y — -7 s< 9 — >-<nmm £ it a l it 

! ; dj , d 2 ^tl^t'ixmi, S2©HI-7/^ 

3. |f*«l, 2**:W:3E*<OEJr*^* : f-^*5V^ 

-c. ntnejis 3 mmm<D&-tzmm.(o&mm.x' 

-c, miis^i coi^y— >\ioj;u^2(£>^y — 7 
/■* * - >xmrfi £ *tfc«£- w y - 7«ig®«(D jp*UB5f 

T ^i" 5 <t£\ 
[»2 4] 

2 A 0 D 

< 1 

n 0 T a 

5. fi*«i, 2 4/cfi3|E«comJf3fe¥*?-{-i3V^ 
W.2 5\ X 2 ~ X x >0. 0 5 X 0 

[12 6] 

JU = 

2 

T*^«U/c. X x tX 2 ir^f^&ftT'fcS. 

6. lf*3Sl~3. #IE^l~5OTV>-fn* i — o(C|E«c 

[0 0 8 0] 

^ y — -7 * < 9 - xomrn $ <ojt SrSd^i-t-s r <t ic «t , 
irtt*>%2^(D\s})—z7s<9 — >'<nm$kZ<r>itt:Mc&\z. 



(12) 
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[0 21 »2<^«KtcA^4EI5f3t^*T-0«^;iaT*fc 

So 10 

[i4] mimmm<Dmffiis>'X{z.tei l i%mitk<Dm^r$ 

[05] »lHlfi«{c:J;5lHl*f ^vXi^coiUSr^v 

-So 

[0 6] H5fc*Ufcffifflfi*BOttft«ff«ptttc»rt?-t- 

[0 7] «l**«o*»«4r*-rWfBnH-e*)*o 

[0 8] r<^5SM^2|llfefi?!ISr*i-»fffiia-e&5o 20 

[0 9] »2^ifiWoigw^^X{^teJtaiiiszfe<7?ffl«pfl 
[010] m2mMm\cxi>^\9r\y^^t^(om9f^ 

So 

[011] ro«M^3*Ife0iJS:^-rBrffiB|-C*&«o 

[0 12] ^3^ffi^CO[H]5Tl/^X(^io(1'S± 1 W 

[013] rco%P^<DM4 JIS£^^^*rSFrffi0r^So 

[014] jB4ii*«{cj:5iaw^^xifle*oia»fu 30 



So 

[12115] r<D^<^5Hife0)]£*i-|BrffiHT-fo5 o 
[Ell 6] *5*lfi«^«t5K*taiHl»f»-?-4:lt3fe«)S 

[eh 8] mux, mnmmm&Tji-rmx'h&o 
[mi 9] ftjfewiawjt^af^Sr^i-WffiH-^fcs. 

[692 0] 19 1 9i^-rt*5K<75[H]ifT^^^t-*3ft5 l 

[H121] mi Q^^-r^mm^nu^-y^^- 
ynm^^y bm&<t> (x) £^-rn-c'&3o 

*J*«r*i-*rEII|-C*>5. 
[123] H2 2^*-Mel*r3t^j|8 : f-lil*j»ta2aSO 

So 

[fffOttH] 

1 1, 1 4, 1 0 1, 1 0 4, 1 0 7, 111 flO 

1 2, 1 5, 1 0 2, 1 0 5, 1 08, 1 1 2 $& 2 (D 

fit* 

13, 16, 103, 106, 113 3 

2 1, 2 3, 2 0 1, 2 0 3, 2 0 5, 2 0 7, 2 1 1 

^l 

2 2, 2 4, 2 0 2, 2 0 4, 2 0 6, 2 0 8, 2 1 2 



[mi ] 



[12] 
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[04] [05] [El 1 8] 




o.* tt45 o.s ass as aes on 



[010] [122] 

[19] 




#5 t«*) 




(14) 
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[Ell 4] [01 5] 




0.4 OAS OS 0.5S 0-6 0.65 0.7 



#5 C«0 [0 17] [120] 




0.4. 0.4S ft 5 0.55 0.65 0.7 



[02 3] 




